ABSTRACT The International Study of Asthma and Allergies in Childhood (ISAAC) uses standardized symptombased questionnaires to describe the prevalence of symptoms of asthma, rhinoconjunctivitis and eczema in children worldwide. Three governorates in the Syrian Arab Republic (Aleppo, Lattakia and Tartous) participated in ISAAC phase 3 in 2001-03. Adolescents in the 13-14 year age group and parents of the 6-7-year-old children completed the questionnaire about asthma symptoms. The prevalence of current symptoms of asthma (wheezing in the last 12 months) in different centres ranged from 4.7% to 5.7% for 6-7-year-olds and 3.9% to 6.5% for 13-14-year-olds. In 13-14-year-olds the prevalence of severe speech-limiting wheeze was 2.0%-3.5%, of rhinoconjunctivitis was 8.6%-14.6% and of eczema was 3.3%-4.2%. Étude internationale de l'asthme et des allergies de l'enfant : phase 3 en République arabe syrienne RÉSUMÉ L'étude internationale de l'asthme et des allergies de l'enfant (ISAAC) utilise des questionnaires standardisés basés sur les symptômes de l'asthme, de la rhinoconjonctivite et de l'eczéma touchant les enfants dans le monde entier. Entre 2001 et 2003, trois gouvernorats de la République arabe syrienne (Alep, Lattaquié et Tartous) ont participé à la phase 3 de l'ISAAC. Les adolescents appartenant à la tranche d'âge 13-14 ans et les parents d'enfants âgés de 6 à 7 ans ont rempli le questionnaire concernant les symptômes de l'asthme. La prévalence des symptômes actifs de l'asthme (sifflement respiratoire au cours des 12 derniers mois) dans différents hôpitaux était comprise entre 4,7 % et 5,7 % pour les enfants âgés de 6 à 7 ans et entre 3,9 % et 6,5 % pour ceux âgés de 13 à 14 ans. Au sein du groupe des 13-14 ans, la prévalence du sifflement respiratoire sévère limitant la parole était comprise entre 2,0 % et 3,5 %, celle de la rhinoconjonctivite variait entre 8,6 % et 14,6 % et celle de l'eczéma oscillait entre 3,3 % et 4,2 %.
Introduction
There is a wide consensus that the prevalence of asthma and allergies are on the increase among children worldwide [1] . In some industrialized countries, asthma and allergies have reached alarming proportions, affecting up to one-third of children within the general population [2] . While the prevalence of asthma has been well-documented in the past 30 years, variations in study methods and the lack of uniform diagnostic criteria make direct comparison between studies difficult. In addition, few of the studies of prevalence were completed in developing countries. The International Study of Asthma and Allergies in Childhood (ISAAC) is a collaborative project which has developed a standardized methodology to describe the prevalence and severity of symptoms of asthma, rhinoconjunctivitis and eczema in children throughout the world [3, 4] .
The aim of ISAAC is to compare the prevalence of allergic disorders between populations in different countries by using standard validated questions, thereby providing a framework for research into possible modifiable lifestyle and environmental factors affecting these disorders that may ultimately lead to a reduction in the personal burden of allergic diseases [3, 4] . Many centres from developing countries were able to participate in ISAAC because of the simplicity of the questionnaires [4] . The data collected by ISAAC provides a unique illustration of the prevalence of current symptoms of asthma, rhinoconjunctivitis and eczema in children and adolescents worldwide [5] . ISAAC Phase One (1992-97) provided standardized data concerning the prevalence of symptoms of asthma, rhinoconjunctivitis and eczema from 156 centres in 56 countries. ISAAC Phase Three was a repeat of Phase One to investigate the trends in the prevalence of allergic diseases in centres which participated in Phase One (ISAAC Phase Two was a more intensive study which examined objective markers of asthma and allergies in children living in specific centres [6] ). New centres were also accepted in Phase Three in order to extend the database of prevalence around the world. The survey included 238 participating centres from 98 countries including 3 centres from the Syrian Arab Republic [7, 8] . This paper reports data on the prevalence and burden of asthma and other atopic diseases from the Syrian centres in order to provide a basis for present and future national and international comparisons.
Methods

Study areas
The 3 centres in the Syrian Arab Republic (Aleppo, Lattakia and Tartous) that participated in ISAAC Phase Three were chosen primarily because enthusiastic researchers were present in each centre, but also because the centres provided some interesting contrasts: Aleppo has a very dry climate, while Lattakia and Tartous are both located in coastal areas and Tartous experiences considerable air pollution from industrial activities (e.g. oil refineries).
The 
Sample
For ISAAC Phase Three a sample of 3000 13-14-year-olds was mandatory for all centres and a second sample of 3000 6-7-year-olds was optional. The ISAAC steering committee calculated that a sample size of 3000 was necessary to be representative of children within the general population and to provide sufficient power for the study [9] . The core questionnaire was mandatory, while the video questionnaire (13-14-year-age group only) and the environmental questionnaire were recommended but optional due to expected difficulties in some low-income countries [10] .
In Lattakia, Tartous and Aleppo, schools were randomly selected to ensure that the sample of schools was representative of the wider community. The number of schools surveyed for the 13-14 year age group was 14 for Tartous, 13 for Lattakia and 11 for Aleppo. For the 6-7 year age group 24 schools were surveyed in Tartous and 16 in Lattakia (Aleppo included only the 13-14-year-olds). All pupils in the class and age range were approached. A second visit was made to the schools if necessary to recruit students absent at the initial visit.
Ethical approval for the study was given by the Ministry of Higher Education and the Ministry of Education.
Questionnaires
A questionnaire with separate modules for symptoms of asthma, rhinoconjunctivitis and eczema was designed for ISAAC Phase One and Phase Three, and administered to pupils aged 6-7 years and 13-14 years [9] . The questionnaires were designed by the ISAAC steering committee and have been validated for specificity and sensitivity [9] . Phase Three also including an optional environmental questionnaire which examined etiological factors. Students aged 13-14 years responded in the classroom to a self-administered 8-page questionnaire (Arabic version) after a brief written and verbal explanation from the research staff under examination conditions. For the 6-7 year age group, parents were met by the research team and filled in the core and environmental questionnaires but not the video questionnaire.
The main outcome measures in this study, obtained from responses to the core questionnaires, were the current prevalence of symptoms of asthma (wheezing in the last 12 months), rhinoconjunctivitis and eczema. Standard ISAAC definitions were used: asthma (wheezing or whistling in the chest); current rhinoconjunctivitis (a problem with sneezing or a runny or blocked nose when you did not have a cold or flu and accompanied by itchy, watery eyes); and eczema (itchy rash at any time affecting folds of the elbows, behind the knees, in front of the ankles, under the buttocks or around the neck, ears or eyes). The degree of control and severity of wheeze was also measured by the core questionnaire. Persistency of symptoms and uncontrolled chronic disease is measured by sleep disturbance (been woken by asthma symptoms in the last 12 months), while severe episodes are indicated by attacks of speech-limiting wheeze.
As recommended by the ISAAC protocol, the core questionnaire was followed by an optional video questionnaire for the 13-14 year age group. The rationale for the video questionnaire was that by showing rather than describing the signs and symptoms of asthma to children, the video questionnaire would provide more accurate recognition of clinical asthma symptoms and allow more confidence in comparisons between populations with different cultures and languages. The video showed 5 sequences related to asthma symptoms and severity. After viewing each sequence, participants answered specific questions about moderate wheezing at rest; wheezing and shortness of breath after exercise; nocturnal wheezing; nocturnal cough; and severe wheezing and shortness of breath at rest.
The environmental questionnaire was included in all 3 Syrian centres. A detailed analysis of the data will be presented in a subsequent paper.
Analysis
Prevalence values were generated at the ISAAC international data centre in Auckland, New Zealand, and analysed using SAS, version 9. Additional analyses were completed in the Syrian Arab Republic to examine the agreement between the written and video questionnaires.
Results
The response rate was 99.5% for the 6-7 year age group and 98.0% for the 13-14 year age group. Details of the demographic characteristics of the centres are presented in Tables 1 and  2 . The data from the 3 centres together included more females than males, with 48.6% males for the 6-7 year age group and 44.6% males for the 13-14 year age group. There were statistically significant differences between the centres in the age and sex distribution of respondents within each age group (Tables 1  and 2 ).
Core written questionnaire
The prevalence of current symptoms of asthma (wheezing in the last 12 months) in the 6-7 years age group were 5.7% and 4.7% in Tartous and Lattakia respectively. For current symptoms of rhinoconjunctivitis the figures were 5.0% and 2.4% and for current symptoms of eczema 2.7% and 3.9% (Table 3) . The prevalence of current symptoms of asthma (wheezing in the last 12 months) in 13-14-year-olds were 3.9%, 6.5% and 5.1% in Tartous, Lattakia and Aleppo respectively. The corresponding figures for rhinoconjunctivitis were 8.6%, 10.1% and 14.6% and for eczema were 4.2%, 3.3% and 4.1% (Table 4 ). The prevalence of severe speech-limiting wheeze in the last 12 months for the 6-7-year-olds were 2.3% and 2.0% from Tartous and Lattakia respectively and for 13-14-year-olds were 2.2%, 3.5% and 2.0% from Tartous, Lattakia and Aleppo respectively (Tables 3 and 4) .
The prevalence of sleep disturbance for 6-7-year-olds was 5.3% and 2.9% for Lattakia and Tartous respectively and for 13-14-year-olds was 4.5%, 3.2% and 2.6% for Lattakia, Tartous and Aleppo respectively (Tables 3 and 4) .
Video questionnaire
In the 13-14-year-olds the prevalence of symptoms of asthma, rhinoconjunctivitis and eczema were different based on the video questionnaire (Table 5) than the written core questionnaire (Table 4 ). However the prevalence of the main outcome measure-wheezing in the last 12 months-from the video questionnaire was similar to the written questionnaire: 3.9% for Tartous, 5.1% for Lattakia and 6.2% for Aleppo. Agreement between the written and video questionnaires in the 3 Syrian centres combined was assessed using the kappa coefficient. This analysis was based only on those pupils who responded to both the video and written questionnaires. The kappa values were: for wheezing in the last 12 months κ = 0.22, for ever wheezing κ = 00.20, for exercise wheeze κ = 0.05, for nocturnal cough κ = 0.06 and for severe episodes κ = 0.19. Once again, we found the best agreement was for current wheeze.
Comparisons between centres
For the 6-7 year age group there was a general pattern for Lattakia to show a lower prevalence of symptoms than Tartous but this was only statistically significant for ever wheezing [odds ratio 0.62, 95% confidence interval: 0.45-0.86] (Table 3 ). For the 13-14 year age group written questionnaire the pattern was reversed, with Lattakia generally showing a higher prevalence of symptoms than Tartous. For the majority of symptoms the difference was statistically significant (Table 4) . The prevalence values for Aleppo were by and large intermediate between Tartous and Lattakia, with the exception of night cough and rhinoconjunctivitis, for which Aleppo showed a higher prevalence than Tartous and Lattakia (Table  4) . From the video questionnaire for the 13-14-year-age group Lattakia again showed generally higher symptom prevalences than Tartous, although only current wheeze and current exercise wheeze showed statistically significant differences (Table 5) . However, in contrast to the written questionnaire, Aleppo in general showed higher prevalence values than Lattakia and Tartous (Table 5 ).
Discussion
Two large international studies-ISAAC in children and the European Community Respiratory Health Survey (ECRHS) in adults-have studied the prevalence of asthma and allergic rhinoconjunctivitis worldwide through the use of standardized questionnaires. Based on their results, there are approximately 300 million people with asthma worldwide, and asthma is the 25th ranked cause of a reduction in disability-adjusted life years [1] .
ISAAC provides a unique opportunity for developing countries to participate in a multi-centre international study and the ISAAC survey in the Syrian Arab Republic has provided the first ever assessments of the prevalence of self-reported allergies in local children using standardized methods. Our study illustrates the burden of atopic diseases in Syrian schoolchildren. Based on the written questionnaire, the prevalence of current symptoms of asthma defined as wheezing the last 12 months in different centres ranged from 4.7%-5.7% for 6-7-year-olds and 3.9%-6.5% for 13-14-year-olds. These results form the basis for local, regional and international comparisons.
As a comparison, the prevalence of current symptoms of asthma among 13-14-year-olds in other countries of the Mediterranean, Middle East and North Africa who participated in ISAAC Phase Three was 14.6% in Malta, 10.4% in Morocco, 8.7% in Algeria, 13.2% in Islamic Republic of Iran, 11.7% in Pakistan and 7.6% in Kuwait [11] . Prevalence rates around the world range from 3.4% in Albania to 31.2% in the Isle of Man [11] . Analysis of time trends for countries who participated in Phase One and Phase Three showed that, while the prevalence of current symptoms of asthma appears to have reached a plateau in industrialized countries, it is increasing in developing countries [5, 11] .
As noted earlier, there are differences between the Syrian centres with respect to climate (dry in Aleppo, coastal in Tartous and Lattakia) and exposure to air pollution (polluted in Tartous). However there were no obvious associations between these factors and the differences in prevalence of symptoms. The lowest prevalence values were generally found in Lattakia for the 6-7 year age group and in Tartous for the 13-14 year age group. The planned analysis of the environmental questionnaire data may provide further insight into factors that may be associated with the differences in prevalence of symptoms between the Syrian centres.
The Global Initiative for Asthma (GINA) Global burden of asthma 2004 report notes that although written questions Adjusted for age and sex.OR = odds ratio; CI =confidence interval about current wheeze are validated for a worldwide asthma prevalence survey, the airway hyper-responsiveness challenge tests in clinical practice are positive in only 50% of individuals reporting current wheeze [1] . This suggests that when wheezing is transient and very mild it does not have any significant impact on the individual patient and does not require clinical care. According to the GINA report an arbitrary figure of 50% of the prevalence of current wheezing in children (self-reported wheezing in the previous 12-month period in 13-14-year-old children) was used as the prevalence of clinical asthma. Accordingly they reported that the mean prevalence of clinical asthma for the Middle East was 5.8%, and for the Mediterranean was 3.9%. However hyperresponsiveness is the most common test used to confirm asthma diagnosis in a clinical setting but not in the general population. Hyper-responsiveness is not a good marker for asthma in populations (as opposed to a clinical setting in patients describing asthma symptoms) and questionnaire-based prevalence is an appropriate methodology for epidemiological studies, which is the case for ISAAC and the ECRHS [12, 13] . The language used for the questionnaire in our study was Arabic. Miller et al. studied the accuracy of the Arabic version of ISAAC [14] . Their study compared physician diagnosis of asthma in children reporting current wheeze in the video or written questionnaires. In this context the written questionnaire showed good agreement with physician diagnosis, except for the question about exercise-induced asthma symptoms.
In inner-city schools in the United States of America, a survey using a brief questionnaire derived from the ISAAC wheezing questionnaire showed 60% underdiagnosis of asthma. After validation of the diagnosis by a physician the authors concluded that school screening of asthma by questionnaire is a valid tool even in deprived populations and regardless of the language [15].
Crane et al. published a paper on behalf of the ISAAC Phase One study group about the degree of agreement between the written and video questionnaires, focusing on current wheeze and comparing the results between regions, language groups and centres [16] . They concluded that the video questionnaire gave lower prevalence estimates, but the overall correlation between the measures was good. The proportion of agreement was high (mean 0.89). The chance-corrected agreement measured using the kappa coefficient varied between centres (0.45 to 0.10). In our Syrian centres the corresponding kappa value for current wheeze was 0.22. Crane et al. concluded that the ISAAC core written questionnaire is a valuable tool for comparison of data between centres and for examining time trends. These results were used by the State of world allergy report 2008 [5] .
Van Sickle noted that in developing countries which have a high burden of respiratory diseases other than asthma, the ISAAC video questionnaire may be helpful for training practitioners to improve their diagnosis and management of asthma [17] .
A more challenging issue is that the prevalence of severe speech-limiting wheeze ranged from 2.0%-2.3% for the 6-7-year-olds and 2.0%- 3.5% and for 13-14-year-olds, and the prevalence of sleep disturbance once or more per week ranged from 2.9% -5.3% in pupils aged 6-7 years and from 2.6%-4.5% of pupils aged 13-14 years in these Syrian cities. This is alarming because the symptoms experienced by these children indicate that their asthma is not under control. Other countries of the region have a similar prevalence of severe symptoms, indicating poor management of asthma [1] .
The prevalence of asthma in the Eastern Mediterranean Region is high and deserves consideration as a public health priority, in concordance with the WHO resolution in the year 2000 identifying chronic respiratory diseases Variations in asthma prevalence cannot be explained only by genetic factors [1, 21] . While the analysis of the global ISAAC Phase Three environmental questionnaire data by the IIDC is not yet complete, other studies however have shown a negative association with increased numbers of siblings [21, 22] and positive associations with less traditional lifestyles and the consumption of fast-foods [23] . Exposure to environmental tobacco smoke in the home is another reported risk factor [24] .
Lifestyle and environmental factors cannot be discounted as possible causes of the high prevalences noted in the present study [1, 21] .
